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 McHenry County is solely dependant on groundwater for all 

of its potable water needs 
 

 

 Adequate groundwater quantity and quality is essential to 

the present and future well being of McHenry County 

agriculturalists, residents and businesses. 
 

 

 The groundwater supply is: 
 Limited 

 Vulnerable to pollution 

 Is being mismanaged  
 

 
 

 

C a s s a n d r a  M c K i n n e y          2 0 1 1  



 

 

 

Year 

M
il
li
o

n
 g

a
ll
o

n
s
 p

e
r 

d
a
y
 

34.6 

51 

67.5 

120 

160 

180 

L
R

I 
P

ro
je

c
te

d
 U

s
e

 

~
 S

u
s

ta
in

a
b

le
 Y

ie
ld

 

M
R

I 
P

ro
je

c
te

d
 U

s
e

 

Max Comprehensive  

Plan 

Projected population growth 

of ~180,000 by 2030 

C a s s a n d r a  M c K i n n e y           
LRI – less resource intensive  

MRI – more resource intensive 



Municipal Water Supplies 

40 km 

Water Supply:  

100% Groundwater 

~60% Sand and Gravel 
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 Development Increases the Rate of Runoff 

 Development Increases the Volume of Runoff 

 Runoff from Developed Areas is Polluted 

 Development increases the rate and volume of 

groundwater withdrawal 

 



Create a Program to: 

Protect and preserve the  

quantity and quality  

of groundwater for our generation and future 
generations, including the built and natural 

environment 
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Identify Problems and Opportunities 

Create a Planning Team 

Inventories and Forecasting 

Formulating Alternative Plans 

Evaluating Alternative Plans 

Ranking Alternative Plans 

Plan Implementation 

Integrated Water Resource Planning (Palmer and Lundberg 2003) 
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Quality 

 Pollution Prevention 

 Sensible Salting 

Quantity 

 Water Conservation 

 Conservation Design 

Quantity & Quality 
 Groundwater Recharge 

 Protection of Water 
Dependent Ecosystems 

 Wastewater 

 Water Supply Planning 

 Drought Preparedness 

 Contingency Planning 

 

Education 
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1. Scientific Research = Tools for Decision Making 

2. Symposiums, Workshops, and other Educational 
Offerings  

1. Municipal  

2. Public  
 Adult Education 

 Youth Education 

3. Private Business Owners 
 Agriculture, turf management, snow operators and more… 

3. Municipal and County-Board Buy-in   
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Current:  

 3-D Hydrogeological Mapping – ISGS 

 Groundwater Flow Modeling – ISWS 

 

Complete: 

 Installation of 44 Observation Wells – USACE and ISGS 

 Real-Time Groundwater Network – USGS 

 Stream Gauges - USGS 

 Precipitation Gauges – USGS 

 Water Quality Sampling – USACE & USGS 



3-D Mapping Fieldwork 

•ISGS Drilling (08-09) 

•USACE (2008) 

•Previous Drilling 

•Geophysics 

C a s s a n d r a  M c K i n n e y                 M c H e n r y  C o u n t y  Wa t e r  R e s o u r c e s   



Example:  Detailed 3D Hydrogeologic Mapping in Lake 

County, IL 
Central Great Lakes Geologic Mapping Coalition Project, ISGS 

Jason Thomason, Ardith Hansel, Mike Barnhardt, Barb Stiff, Steve Brown, Andy Stumpf  

Note:  yellows (sand and gravel; aquifers) 

          greens and purples (clay rich units; aquitards) 

 

Bedrock 

Land Surface 
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DESCRIPTION:  
Latitude 42°28'44.84", Longitude 88°28'53.85"   NAD83 

Mchenry County, Illinois, Hydrologic Unit 07120006  

Well depth: 120.6 feet  

Hole depth: 234 feet 

Land surface altitude: 949feet above sea level NAVD88. 

Well completed in "Sand and gravel aquifers (glaciated regions)" (N100GLCIAL) national aquifer.  

Well completed in "Quaternary System" (110QRNR) local aquifer  
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Sensitive Aquifer Recharge Areas Map 
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• Recharge is the entry of groundwater into the saturated zone of water 

made available at the water-table surface, together with the associated 

flow away from the water table within the saturated zone. (Freeze & 

Cherry, 1979) 

 Recharge … is imperative to the proper management and protection of valuable 

groundwater resources. (Healy & Cook, 2002) 

 Rate of aquifer recharge is one of the most difficult factors to measure in the 

evaluation of groundwater resources. (Sophocleous, 1991) 

 A wide variety of approaches should be applied in estimating recharge to reduce 

uncertainties and increase confidence in estimates. (Scanlon et al., 2002) 

C a s s a n d r a  M c K i n n e y           M c H e n r y  C o u n t y  Wa t e r  R e s o u r c e s   



 Location and timing of recharge is controlled by (Scanlon et al., 
2002): 

 – Climate 

 – Geomorphology 

 – Geology 

 Humid areas 

 – Shallow water tables 

 – Gaining streams 

 – GW discharged as ET and stream baseflow 

 – Diffuse recharge is dominant 
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Why such a map? 

Groundwater  increasingly recognized as: 

  McHenry County’s most valuable resource 

  Limited resource 

  Vulnerable resource 

  Need for a sustainable quantity and quality for                

future economic stability of County 

 

Source: ISGS Circular 559 C a s s a n d r a  M c K i n n e y           M c H e n r y  C o u n t y  Wa t e r  R e s o u r c e s   



Type of Water 

Resource 

Impervious 

Increase from 

2% to 18% 

Impervious 

Increase from 

2% to 60% 

Stream 

Baseflow 
-20% Dry Stream 

Surface Runoff +90% +485% 

Regional 

Groundwater 
-10% -55% 

Source: Wisconsin DNR  C a s s a n d r a  M c K i n n e y           M c H e n r y  C o u n t y  Wa t e r  R e s o u r c e s   



 IS a refinement and integration of data and maps that have 

been vetted, accepted and used for several years.   

 

 

IT is a planning tool! 
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 Sensitive areas rapidly transport liquids through their 
geologic materials to a shallow aquifer 

 

 Recharge areas rapidly transport water through their 
geologic materials to a shallow aquifer 

 

Sensitive = Good Recharge 

Sensitive = High Potential for Contamination 
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 If it flows across the surface it is RUNOFF. 

 

 

 If it enters the soil it is INFILTRATION. 

 

 

 When it reaches a usable aquifer its RECHARGE. 
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 The Baxter & Woodman Groundwater Resources 

Management Plan assumed a uniform infiltration 

rate across the county.   

 

 This map aims to show a more realistic depiction of 

where infiltration and recharge occur.  
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Provides a geological/hydrogeologic framework that: 

 Identifies aquifers within 100 ft of the surface 70%of County 

 Defines thickness & distribution of aquifers & aquitards 

 Rates relative sensitivity of aquifers to contamination 

 Predicts relative impact of land uses on an given aquifer 
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 Map Unit A – High potential for aquifer contamination 
 

 Map Unit B – Moderately High potential for aquifer contamination 
 

 Map Unit C – Moderate potential for aquifer contamination 
 

 Map Unit D – Moderately Low potential for aquifer contamination 
 

 Map Unit E - Low potential for aquifer contamination 

Source: ISGS Circular 559 C a s s a n d r a  M c K i n n e y           M c H e n r y  C o u n t y  Wa t e r  R e s o u r c e s   



 McHenry County Soil Survey Permeability 

Very Rapid  >20”/hr 

Rapid   6-20”/hr 

Moderately Rapid  2-6”/hr 

Moderate   0.6-2”/hr 

Moderately Slow  0.2-0.6”/hr 

Slow   0.06-0.2”/hr 

Very Slow   <0.06”/hr 

 

Source:  USDA-NRCS McHenry County Soil Survey C a s s a n d r a  M c K i n n e y           M c H e n r y  C o u n t y  Wa t e r  R e s o u r c e s   



 

 Sand and Gravel 

 

 Hydric 
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 Evaluate a given area for water resources protection 

 Assess  risk of aquifer contamination in a given area 

 Provide appropriate BMPs & land uses to protect 

identified sensitive recharge areas 

 Assess the risk of flooding in a given area 

 Assess well densities & septic system impacts 
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 Specific Site characteristics must be evaluated 
individually 

 Existing land use impacts, such as wells & septics, must 
be evaluated per site 

 Areas at or near boundaries are not well defined 

 Surface drainage not mapped in detail 

Source: USDA -NRCS C a s s a n d r a  M c K i n n e y           M c H e n r y  C o u n t y  Wa t e r  R e s o u r c e s   



THORP AS 

RECHARGE 

Source: USDA -NRCS 



THE HYDRIC SOIL-SCAPE 

THORP  

 

RECHARGE 

E 

A 

Source: USDA -NRCS 



DRUMMER/SABLE AS 

FLOWTHROUGH 
Source: USDA -NRCS 



THE HYDRIC SOIL-SCAPE 

 

 

 

 

 

 

FLOWTHROUGH 

THORP DRUMMER/ SABLE 

Source: USDA -NRCS 



PEOTONE SILTY 

CLAY LOAM 

Source: USDA -NRCS 



THE HYDRIC SOIL-SCAPE 

PEOTONE 

 

 

DISCHARGE 

THORP DRUMMER 

Source: USDA -NRCS 



 

     McHenry 

County 

Sensitive 

Aquifer 

Recharge 

Areas  
 

Final Map 

10/14/2008 



 Map:  

▪ Goal – to integrate into land-use planning:  

▪ To identify and protect those areas susceptible to contamination 

and most valuable for recharging the underlying shallow aquifer 

system.  

 The map indicates the level of evaluation and/or protection 

necessary for potential development of that site.   
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• Sole Source Aquifer Protection  

• Regulated Recharge Areas  



Water Resources Action Plan 

Model policies and ordinances 

Children’s Activities  

Teacher Lesson Plans 

Brochures  

Groundwater Research  

 Newspaper Articles 

www.mchenryh2o.com 
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Best practices alone are not enough.   

Sound science is vital for resource protection 

Communication is Key! 

Be a part of the solution, every drop counts!   



Questions? 

“We abuse land because we regard it as a commodity belonging to us.  
When we see land as a community to which we belong, we may begin to 

use it with love and respect.”   
Aldo Leopold, A Sand County Almanac 

C a s s a n d r a  M c K i n n e y           M c H e n r y  C o u n t y  Wa t e r  R e s o u r c e s   



Cassandra McKinney  
Water Resources Manager - Division of Water Resources 

 

McHenry County Government  

2200 N. Seminary Avenue 

Woodstock, IL 60098-2637 

 

Phone: (815) 334-4213, Fax: (815) 338-3991 

 

   clmckinney@co.mchenry.il.us  

www.mchenryh2o.com 



 What is a Sole Source Aquifer? 

 An aquifer designated by EPA as the "sole or principal source" of 
drinking water for a given aquifer service area;  

▪ that is, an aquifer which is needed to supply 50% or more of the drinking water for that 
area and for which there are no reasonably available alternative sources should the 
aquifer become contaminated.  

 Benefits 

 Projects would be subject to EPA review: 

 Special precautions to be exercised by federal agencies for proposed federal 
financially assisted projects that have the potential to contaminate the SSA area 

 SSA designation is a prerequisite for a State or municipality to 
qualify for consideration for funding under a separate EPA program, 
the SSA Demonstration Program. 

Source: Illinois Environmental Protection Agency 



Bill Spaulding 

United State Environmental Protection Agency 

Region 5  

Sole Source Aquifer Coordinator 

(312) 886-9262 

 

Website: 

http://cfpub.epa.gov/safewater/sourcewater/sour

cewater.cfm?action=SSA  



 Section 3 of the IGPA 

 "Regulated recharge area" means a compact geographic area, as 

determined by the Board, the geology of which renders a potable 

resource groundwater particularly susceptible  to contamination.” 

 Requires:  

▪ Groundwater Protection Needs Assessment  (GPNA)  

▪ Recommending a recharge area program be established. 

 Focus is on Quality protection.   

Example: Pleasant Valley Regulated Recharge Area 

35 Ill. Adm. Code 617  

 Source: Illinois Environmental Protection Agency 



Rick Cobb  
Illinois Environmental Protection Agency 

Deputy Manager - Division of Public Water Supplies 

1021 N Grand Ave E 

Springfield, IL 62794-9276 USA 

rick.cobb@illinois.gov 

Office: 217/785-4787 

Fax: 217/557-3182 
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